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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to the field of portable 
emission microscopes for analysis of failures or defects 
occurring in integrated circuit chips. More particularly, 
the invention relates to the field of portable emission mi- 
croscopes for analysis of failures or defects occurring in 
integrated circuits while contained within any of a variety 
of wafer sorters. 

BACKGROUND OF THE INVENTION 

[0002] During the manufacture of integrated circuit 
chips, one or more layers of silicon are applied to a wafer 
of silicon substrate. Generally, a layer of oxide is grown 
over each layer of silicon. The oxide layer is then pho- 
tographically etched to selectively introduce impurities 
into the silicon before applying a successive layer of sil- 
icon. A metalization layer is applied to electrically inter- 
connect various components of the wafer. Once this 
process is complete, the wafer is cut into portions, each 
portion comprising a single integrated circuit chip. Final- 
ly, each integrated circuit chip is packaged by attaching 
metallic pins to contact pads of the chip and by encap- 
sulating the chip in a package. 

[0003] A wafer sorter is generally utilized to test each 
integrated circuit chip for defects before the chip is pack- 
aged. An integrated circuit chip to be tested is placed 
upon a movable holder within the wafer sorter. Then, the 
chip under test is conveyed to a location directly below, 
and aligned with, an array of metallic contact fingers. 
The chip is raised, or the array of metallic contact fingers 
is lowered, such that the metallic contact fingers make 
electrical contact with contact pads of the integrated cir- 
cuit chip. Test signals are then applied to the integrated 
circuit through the metallic contact fingers. The re- 
sponse of the integrated circuit to the test signals is de- 
tected and compared to an expected response to deter- 
mine whether or not the chip is defective. Defective 
chips are rejected and non-defective chips are then 
packaged and retested by other testing apparatus. 
[0004] It is well known that fault conditions or failures 
in integrated circuit chips can cause faint photon emis- 
sions which may be detected by an emission micro- 
scope. Such an emission microscope is described in co- 
pending U.S. Patent Application Serial No. 08/555,186, 
filed on November 8, 1995 now published as US 5 892 
539 A. Generally, for photon emissions to be detected, 
the integrated circuit chip must be in a stage of manu- 
facture wherein the chip has not yet been packaged, or 
the package must be removed or opened, a process 
known as "de-lidding" the chip. 

[0005] Images obtained from an emission microscope 
can be used to pin-point the location of a failure site in 
an integrated circuit chip under test. For example, the 
chip is placed beneath the objective lens of an emission 


microscope while a light shield prevents extraneous 
light from entering the emission microscope. An illumi- 
nated reference image of the integrated circuit chip is 
obtained with an illumination source turned on. A back- 
5 ground image is obtained with the illumination source 
turned off. The integrated circuit is then biased with elec- 
trical test signals. Sites that emit photons (emission 
sites) form an emission image. The background image 
is subtracted from the emission image to filter back- 
to ground noise from the emission image. Then, the emis- 
sion image is superimposed over the illumination image 
to determine the precise location of any emission sites. 
This information can aid in identifying the cause of a de- 
fect and, as such, can help identify faults in the design 
15 or manufacturing processes for the integrated circuit 
chips being tested. 

[0006] Thus, while a wafer sorter sorts defective chips 
from non-defective chips, a wafer sorter generally pro- 
vides little information that may aid in identifying the par- 
20 ticular cause of a failure or defect. In contrast, an emis- 
sion microscope can aid in identifying the cause of a fail- 
ure or defect. Thus, it is desirable to perform emission 
microscopy on a chip found to be defective by a wafer 
sorter. 

25 [0007] Once a chip is found to be defective, the chip 
may be removed from the wafer sorter and separately 
analyzed at an emission microscope test station. This, 
however, would require an additional test station and ad- 
. ditional steps of removing the chip from the wafer sorter, 

30 re-installing the chip in the emission microscope test 
station and re-applying the test signals to the chip. 
Therefore, it is desirable to have an ability to utilize an 
* emission microscope to pin-point the location of a defect 
while the defective chip is still under test in a wafer sort- 

35 er, without the need for a separate emission microscope 
test station. 

[0008] Unfortunately, many wafer sorters allow only 
limited access to the integrated circuit chip being tested. 
For example, an opening in the wafer sorter through 

40 which the chip may be viewed is often of limited size and 
disposed a considerable distance from the integrated 
circuit being tested. Further, emission microscopes of 
the prior art tend to be sizable, including large micro- 
scope optics, a sensitive camera and a bulky light tight 

45 housing which surrounds the emission microscope and 
the chip under test. Thus, it is often impractical to access 
an integrated circuit chip with a prior art emission micro- 
scope while the chip is contained within a wafer sorter. 
[0009] Therefore, what is needed is an emission mi- 

50 croscope having an ability to access an integrated circuit 
chip while the chip is contained within a wafer sorter, 
even if the wafer sorter is configured such that the chip 
is located a considerable distance from an opening in 
the wafer sorter. 

55 [0010] Further, emission microscopes of the prior art 
tend to be costly to manufacture due to numerous com- 
ponents and complicated design. 
[001 1] Therefore, what is also needed is an emission 
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microscope that has a simpler design and is less costly 
than emission microscopes of the prior art. 

SUMMARY OF THE INVENTION 

[0012] The present invention is defined in claims 1 
and 7, and relates to a portable emission microscope 
for analyzing failures in an integrated circuit chip while 
the integrated circuit chip is contained within a wafer 
sorter. A base for the emission microscope is placed 
over an opening in the wafer sorter. A translational ap- 
paratus is attached to the base for selectively adjusting 
the position of a camera coupled to the translational ap- 
paratus. The camera can be lowered into an opening in 
the wafer sorter by adjusting the translational apparatus, 
providing a deep drive capability for the emission micro- 
scope. A compact housing containing microscope op- 
tics is coupled to the camera, eliminating the need for 
conventionally bulky microscope optics. In addition, a 
flexible rubber boot is coupled to the microscope optics 
for shielding extraneous light from entering the camera. 
Because the rubber boot is flexible, it conforms to irreg- 
ularities in the surface surrounding the integrated circuit 
chip. 

[0013] A vibration reducing apparatus is coupled to 
the microscope optics for preventing movement of the 
camera relative to the integrated circuit chip being 
viewed. The vibration reducing apparatus fits within the 
rubber boot, or replaces the rubber boot, and is a rigid, 
hollow cylinder having an adjustable length. The micro- 
scope optics view the chip through the hollow cylinder. 
The cylinder is adjusted such that when the camera is 
lowered into position over the integrated circuit chip, the 
microscope optics are an appropriate distance from the 
chip, the cylinder presses against, and firmly contacts, 
the surface surrounding the chip, preventing movement 
of the camera relative to the chip, while the rubber boot 
resiliency conforms to the surface surrounding the chip, 
shielding out extraneous light. 

[0014] A selective illumination system includes one or 
both of two illumination sources for selectively illuminat- 
ing the integrated circuit. A first illumination source is a 
fibre optic ring housed within the rubber boot. A fibre 
optic link provides light to the fibre optic ring. A second 
illumination source illuminates the integrated circuit 
through the microscope objective lens. Light is directed 
to enter a housing for the microscope optics from an an- 
gle normal to the optical path of the microscope optics. 
A beam splitter element reflects the light along the op- 
tical path through the objective lens and towards the in- 
tegrated circuit chip while preventing the light from 
traveling in a direction towards the camera. Once the 
light is reflected from the chip, the beam splitter permits 
the light to enter the camera. 


BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

5 Fig. 1 illustrates a perspective view of the deep drive 
apparatus and camera of the present invention. 
Fig. 2 illustrates a sectional view of a wafer sorter 
which can be used in conjunction with the deep 
drive apparatus of the present invention. 

10 Fig. 3 illustrates a sectional view of the compact mi- 
croscope optics and housing of the present inven- 
tion. 

Fig. 4A illustrates a sectional view of the anti-vibra- 
tion stabilizer and optional rubber boot of the 
15 present invention coupled to a microscope objec- 
tive. 

Fig. 4B illustrates a sectional view of a first alternate 
embodiment of the anti-vibration stabilizer and op- 
tional rubber boot of the present invention coupled 

20 to a microscope objective. 

Fig. 4C illustrates a sectional of view of a second 
alternate embodiment of the anti-vibration stabilizer 
and optional rubber boot of the present invention 
coupled to a microscope objective. 

25 Fig. 5 illustrates a side elevational view of the anti- 
vibration stabilizer of the present invention coupled 
to a microscope objective. 

Fig. 6 illustrates a side elevational view of an alter- 
nate embodiment of the anti-vibration stabilizer and 
30 the rubber boot of the present invention coupled to 
a microscope objective. 

Fig. 7 illustrates a perspective view of the fibre optic 

illumination ring of the present invention. 

Fig. 8 illustrates a sectional view of the fibre optic 

35 illumination ring of the present invention used in 
conjunction with the anti-vibration stabilizer and op- 
tional rubber boot of the present invention all cou- 
pled to a microscope objective. 
Fig. 9 illustrates a sectional view of the compact mi- 

^o croscope optics and housing including the illumina- 
tion source of the present invention for illuminating 
the integrated circuit under test through the micro- 
scope objective lens. 

45 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0016] Fig. 1 illustrates a perspective view of a deep 
drive apparatus 100 of the present invention. A base in- 

50 eludes side members 101, 102 coupled to a center 
member 103. A translational apparatus 104 is coupled 
to the center member 103. An extension member 105 
is coupled to the translational apparatus 104. A camera 
106 is coupled to the extension member 105. The cam- 

55 era 106 is preferably a charge coupled device (CCD) 
camera, or an intensified camera, for high sensitivity to 
photon emissions, but could be any suitable camera. A 
cylindrical housing 107 containing microscope optics is 
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coupled to the camera 106. The microscope optics will 
be explained in more detail below with reference to Figs. 
3 and 9. A rubber boot 1 08 is coupled to the housing 1 07. 
[0017] In operation, the deep drive apparatus 100 is 
placed on a surface with feet 1 09 contacting the surface. 5 
The feet 109 are preferably formed of nylon or hard plas- 
tic to reduce vibration, but can be formed of other ma- 
terials. The camera 106 and microscope optics can then 
be lowered into an aperture in the surface for viewing 
an object below the surface. For example, Fig. 2 illus- 
trates a sectional view of a wafer sorter 200 which can 
be used in conjunction with the deep drive apparatus 
100 of the present invention. The wafer sorter 200 of 
Fig. 2 includes an aperture 201 in a structure 202. The 
structure 202 can contain circuits and other components 
of a conventional wafer sorter. The wafer sorter 200 also 
includes a stage 203 and a movable holder 204. The 
moveable holder 204 is configured to hold an integrated 
circuit chip under test 205. The wafer sorter 200 also 
includes a means for electrically coupling test signals to 
circuits contained in the integrated circuit chip 205, but 
such means is not shown. 

[0018] The deep drive apparatus 100 of Fig. 1 is 
placed on the wafer sorter 200 such that the camera 1 06 
is aligned with the aperture 201 of the wafer sorter 200. 
Then, the camera 107 is lowered down into the aperture 
201 by adjusting the translational apparatus 104 until 
the rubber boot 108 makes sufficient contact with the 
stage 203 and/or the holder 204 to resiliently mold the 
flexible rubber boot 108 to any irregularities, thus, 
shielding the integrated circuit chip 205 and the micro- 
scope optics 107 from extraneous ambient light. 
[0019] Preferably, the translational apparatus 1 04 has 
an ability to move the camera 106 both vertically and in 
a horizontal plane. Thus, the camera 106 can also be 
moved in a plane parallel to the stage 203 to align the 
microscope optics with the integrated circuit chip 205. 
As will be apparent, the amount of adjustment in the hor- 
izontal plane need not be as great as the amount of ad- 
justment available in the vertical direction. Alternately, 
in a simpler, less expensive version of the deep drive 
apparatus 1 00, the translational apparatus 1 04 can only 
move the camera 106 vertically. It will be apparent, how- 
ever, that to view the integrated circuit 205 without the 
ability to move the camera 106 horizontally, the entire 
deep drive apparatus 100 must be placed on the wafer 
sorter 200 such that the microscope optics are in close 
alignment with the integrated circuit 205. 
[0020] The translational apparatus 104 can be any 
conventional apparatus for achieving the purposes of 
the translational apparatus 104 described herein. For 
example, movement in each of the X, Y and Z directions 
can be controlled by a user rotating one of three different 
handles coupled to gears contained within the transla- 
tional apparatus 104 or movement can be controlled by 
electrical signals coupled to control motors and gears 
contained within the translational apparatus 104. As 
shown in Fig. 1, the extension member 104 can include 
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perforations 110 for engaging the teeth of a gear con- 
tained within the translational apparatus 104. Further, 
the translational apparatus 104 preferably includes 
means for securing the position of the camera 106 once 
a desired position is achieved. 

[0021] Fig. 3 illustrates a sectional view of the com- 
pact microscope optics and housing 107 of the present 
invention. The housing 107 has threads 302 which en- 
gage corresponding threads on the camera 106 and mi- 
croscope objective 301 . Alternately, the threads 302 are 
replaced with quick-release clamps. The microscope 
objective 301 includes an objective lens 303. The hous- 
ing 107 separates the camera 106 from the objective 
lens 303 by an appropriate distance for properly focus- 
ing on an object under view of the microscope and the 
housing includes a magnification lens 304. 
[0022] Fig. 4A illustrates a sectional view of an anti- 
vibration stabilizer 400 and optional rubber boot 108 of 
the present invention coupled to a microscope objective 
301. The anti-vibration stabilizer 400 includes a collar 
401, a first cylindrical member 402 and a second cylin- 
drical member 403. The anti-vibration stabilizer 400 can 
be contained within the rubber boot 108, or can replace 
the rubber boot 108 by shielding out extraneous light. 
[0023] The first cylindrical member 402 includes a 
crown 406 coupled to the collar 401 and is threaded 
about an outer surface of its cylindrical portion. The sec- 
ond cylindrical member 403 includes threads about an 
inner surface that engage the threads of the first cylin- 
drical member 402. 

[0024] The collar 401 is preferably coupled to the ob- 
jective 301 by screw threads, but could be clamped to 
the objective 301 . The collar 401 includes an upper shelf 
404 and a lower shelf 405 for retaining the first cylindrical 
member 402 to the objective 301 while allowing the first 
cylindrical member 402 to rotate about the objective 
301. The collar 401 could be formed of two separable 
pieces to simplify manufacture and installation wherein 
a first piece includes the upper shelf 404 and a second 
piece includes the lower shelf 405. In operation, the ob- 
jective 301 is lowered over an integrated circuit under 
test 407 until a lower perimeter of the second cylindrical 
member 403 makes firm contact with a surface 408 sur- 
rounding the integrated circuit under test 407 and the 
rubber boot 1 08 makes resilient contact with the surface 
408 to shield ambient light from the integrated circuit un- 
der test 407. 

[0025] Alternately, the lower shelf 405 can be absent 
such that the first cylindrical member 406 can slide on 
or off of the collar 401 . In operation, the first cylindrical 
member 402 and the second cylindrical member 403 are 
placed on the surface 408 over the integrated circuit 
407. Then, the microscope objective 301 and collar 401 
are lowered such that the collar 401 engages the first 
cylindrical member 402 and the lower surface of the sec- 
ond cylindrical member 403 makes firm contact with the 
surface 408. Note that this practice obviates the need 
to join the device under test 407 or its test bed to the 
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microscope or camera such as with bolts, clamps, or the 
like. 

[0026] The threads of the first cylindrical member 402 
and the second cylindrical member 403 allow the dis- 
tance between the objective 301 and the surface 408 to 5 
be selectively adjusted for proper focusing by rotating 
the first cylindrical member 402 relative to the second 
cylindrical member 403. This can be accomplished by 
rotating the first cylindrical member 402 by hand or by 
providing a motor and gears (not shown) for remotely 
controlling this adjustment. Further, it will be apparent 
that the second cylindrical member 403 can be internal 
to the first cylindrical member 402. 
[0027] Where the rubber boot 108 is utilized along 
with the anti-vibration stabilizer 400, it will be apparent 
that an adjustment of the anti-vibration stabilizer 400, 
can require that the rubber boot 108 be repositioned rel- 
ative to the objective 301 in order to shield light from the 
integrated circuit under test 407. The rubber boot 108 
can fit resiliency around the objective 301 , being friction- 
ally held in place, or can be attached to the objective 
301 by a clamp, screws, or the like, and can have any 
suitable dimensions. As shown in Fig. 8, in an alternate 
embodiment of the rubber boot 802, rather than attach- 
ing to the microscope optics 301 , the rubber boot 802 is 
attached to the anti-vibration stabilizer 801 forming a 
skirt around the anti-vibration stabilizer 801 to resiliently 
contact a surface surrounding the anti-vibration stabiliz- 
er to shield extraneous light from an integrated circuit 
under test 804. 

[0028] The anti-vibration stabilizer 400 is preferably 
firmly pressed against the surface 408. Therefore, if the 
surface 408 or the objective 301 is subjected to vibration 
or jostling, the surface 408 and the objective 301 will 
move together and/or will inhibit the movement of each 
other. In this way, the integrated circuit under test 407 
will remain stationary relative to the objective 301 . Thus, 
the anti-vibration stabilizer 400 is preferably formed of 
a rigid material, such as metal or plastic. Preferably, a 
lower perimeter of the second cylindrical member 403 
of the anti-vibration stabilizer 400 is coated with a ma- 
terial, such as teflon, to allow the anti-vibration stabilizer 
400 to slide along the surface 407 for aligning the ob- 
jective 301 with the integrated circuit under test 407. It 
will be apparent, however, that extremely violent move- 
ment can cause blurring in an image of the integrated 
circuit 408, as the anti-vibration stabilizer 400 is pressed 
against the surface 408, forming a static and/or dynamic 
frictional coupling, rather than being more rigidly affixed 
by means of clamp, screws, or the like. This frictional 
coupling is sufficient to protect against such movement 
as can be generally found in a production environment, 
such as vibration or jostling caused by motors or move- 
ment of workers and equipment, but also allows the anti- 
vibration stabilizer 400 to be slid along the surface 408 
to align the objective 301 with the integrated circuit 407. 
[0029] Alternately, the lower surface of the second cy- 
lindrical member 403 could be coated with a material, 


such as rubber, to increase the frictional coupling, as the 
circumstances require. In addition, where the anti-vibra- 
tion stabilizer 400 is utilized without the rubber boot 1 08, 
a rubber coating on the lower surface of the second cy- 
lindrical member 403 can reduce the amount of extra- 
neous light that enters the objective 301. It should be 
noted, however, that a thick layer of rubber can allow 
some motion of the device under test 407 relative to the 
camera. 

[0030] The anti-vibration stabilizer 400 can be used 
in conjunction with the deep drive apparatus 100 de- 
scribed above, or can be used with any other apparatus 
for positioning a microscope relative to an object being 
viewed. When used with the deep drive apparatus 100, 
a portion the weight of the deep drive apparatus 100 is 
transferred from the surface upon which the deep drive 
apparatus 100 has been placed to the surface 408 sur- 
rounding the integrated circuit chip 407. Thus, the deep 
drive apparatus preferably has sufficient mass to ensure 
a firm frictional coupling between the feet 109 and the 
surface upon which the deep drive apparatus 100 has 
been placed and to ensure a firm frictional coupling of 
the anti-vibration stabilizer 400 to the surface 408. Al- 
ternately, the deep drive apparatus 100 could be more 
securely affixed to the surface upon which it has been 
placed by means of a clamp or the like. 
[0031] Fig. 4B illustrates a sectional view of a first al- 
ternate embodiment of the anti-vibration stabilizer and 
optional rubber boot of the present invention coupled to 
a microscope objective. Rather than utilizing threads to 
maintain the position of the first cylindrical member rel- 
ative to the second cylindrical member, as in Fig. 4A, 
Fig. 4B shows that the first cylindrical member 410 and 
the second cylindrical member 411 are slidable relative 
to each other along substantially smooth surfaces. A so- 
lenoid 412 is remotely controlled to couple the first cy- 
lindrical member 410 to the second cylindrical member 
411 with a pin 413 once proper positioning of the objec- 
tive 301 relative to the integrated circuit 407 is achieved. 
Remote control of the solenoid 412 of Fig. 4B is partic- 
ularly useful when access to the anti-vibration stabilizer 
414 is restricted such that it would be difficult for a op- 
erator's hand to reach the anti-vibration stabilizer 414. 
[0032] In operation, the first cylindrical member 410 
is lowered relative to the second cylindrical member 41 1 
until proper focusing is achieved while the second cylin- 
drical member 411 rests on the surface 408. Then, the 
first cylindrical member 410 is raised such that focus is 
slightly lost and the solenoid 412 is actuated. Once the 
first cylindrical member 410 is fixed to the second cylin- 
drical member 4 11, pressure can then be applied for fic- 
tionally coupling the anti-vibration stabilizer 414 to the 
surface 408. Application of pressure then regains proper 
focus. 

[0033] Alternately, the pin 41 3 can be replaced with a 
set screw or other clamping means for coupling the first 
cylindrical member 410 to the second cylindrical mem- 
ber 411. It will be apparent that, to eliminate the rubber 
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boot 108, the first cylindrical member 410 should en- 
gage the second cylindrical member 411 in manner that 
substantially blocks light from the integrated circuit 407. 
This can be accomplished by a tight fit or by a gasket, 
such as a rubber O-ring, between the first cylindrical 5 
member 410 and the second cylindrical member 411. 
As in Fig. 4A, the second cylindrical member 411 can 
be internal to the first cylindrical member 410. 
[0034] Fig. 4C illustrates a sectional of view of a sec- 
ond alternate embodiment of the anti-vibration stabilizer 
and optional rubber boot of the present invention cou- 
pled to a microscope objective. Rather than the first cy- 
lindrical member being internal to the second cylindrical 
member as in Figs. 4A and 4B, Fig. 4C shows that the 
first cylindrical member 414 is external to the second 
cylindrical member 415. The first cylindrical member 

414 and the second cylindrical member 41 5 are slidable 
relative to each other along substantially smooth surfac- 
es. A spring 416 is contained within the first cylindrical 
member 414 by the second cylindrical member 415. 
Thus, as the anti-vibration stabilizer 417 is elongated, 
the spring 416 expands, and as the anti-vibration stabi- 
lizer 41 7 is made shorter, the spring 416 is compressed. 
Preferably, a notch (not shown) in one of the first or sec- 
ond cylindrical members engages a corresponding pro- 
tuberance (not shown) in the other cylindrical member 
to prevent them from separating entirely such that the 
spring 416 can become free of the anti-vibration stabi- 
lized 7. In an alternate embodiment, the first cylindrical 
member 414 is internal to the second cylindrical mem- 
ber 415 and the spring 416 is wrapped around the ex- 
ternal surface of the first cylindrical member 414. In 
which case, the spring 416 is retained by a shelf 418 in 
the crown of the first cylindrical member 414 and by the 
second cylindrical member 415. 

[0035] In operation, the spring 416 is in an extended 
position as the objective 301 is lowered over an integrat- 
ed circuit 419 and before the second cylindrical member 

415 contacts the surface 420. After contact is made be- 
tween the second cylindrical member 41 5 and the sur- 
face 420, the spring 416 is compressed as the position 
of the objective 310 is adjusted relative to the integrated 
circuit 419 for proper focus. The force required to com- 
press the spring 416 is sufficient to establish a firm fric- 
tional coupling of the second cylindrical member 41 5 to 
the surface 420. Preferably, a force, aside from the force 
related to compression of the spring, is required to ad- 
just the first cylindrical member 414 relative to the sec- 
ond cylindrical member 415. This can be achieved by a 
tight fit between the cylindrical members 414, 415 and 
by including coating of oil or grease between them or a 
bearing, such as a layer of teflon or nylon between them. 
In this way, the cylindrical members 414, 415 and spring 

416 perform as a shock absorber to suppress vibration. 
[0036] Fig. 5 illustrates a side elevational view of the 
anti-vibration stabilizer 400 of the present invention cou- 
pled to a microscope objective 301 . As shown in Fig. 5, 
the crown 406 of the first cylindrical member 402 can be 
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knurled to ease adjustment of the anti-vibration stabiliz- 
er 400 by hand. Alternately, the crown 406 of the first 
cylindrical member 403 can include teeth for engaging 
corresponding teeth of a gear (not shown) for motorized 
adjustment of the anti-vibration stabilizer 400. 
[0037] As will be apparent, the purposes of the anti- 
vibration stabilizer 400 can be accomplished by other 
configurations. For example, by omitting the collar 401 
and coupling the first cylindrical member to the objective 
301, adjustment is achieved by rotating the second cy- 
lindrical member. Further, the anti-vibration stabilizer 
400 can include only one cylindrical member, such that 
the adjustment is achieved by appropriately positioning 
the cylindrical member relative to the objective 301 by 
means of threads on the objective 301 or a clamp. Ad- 
ditionally, a cylindrical member could be replaced with 
a member that is of another cross-sectional shape, or 
configuration. For example, Fig. 6 illustrates a side ele- 
vational view of the rubber boot 108 and an alternate 
embodiment of the anti-vibration stabilizer 600 of the 
present invention coupled to the microscope objective 
301. 

[0038] Referring to Fig. 6, the anti-vibration stabilizer 

600 is located outside the rubber boot 108 and compris- 
es a bracket 601 that is clamped or threaded to the ob- 
jective 301 , a leg 602 and a foot 603. In operation, the 
objective 301 is lowered over an object to be viewed until 
the foot 603 of the anti-vibration stabilizer 600 makes 
firm contact with a surface 605 and the rubber boot 108 
makes resilient contact with the surface 605 to shield 
ambient light from the object to be viewed. 

[0039] The foot 603 can include a roller bearing 604 
or can be coated with a material, such as teflon, to allow 
the objective 301 to be moved horizontally while the foot 
603 contacts the surface 605. It will be apparent, how- 
ever, that such an arrangement can reduce the ability of 
the anti-vibration stabilizer 600 to protect against hori- 
zontal movement of the objective 301 relative to the sur- 
face 605. Thus, the foot 603 can contact the surface 605 
directly, without the roller bearing 605 or teflon coating, 
or can include a contacting surface formed of a material, 
such as a thin coating of rubber, for a more firm frictional 
coupling of the anti-vibration stabilizer 600 to the sur- 
face 605. 

[0040] Preferably, the distance between the objective 
301 and the surface 605 is selectively adjustable by ro- 
tating a knob 606 coupled to the leg 602. As the knob 
606 is rotated, threads 607 on the leg 602 engage 
threads in the bracket 601 , adjusting the position of the 
leg 602 relative to the bracket 601. Alternately, a motor 
could replace the knob 606, or the position of the bracket 

601 relative to the objective 301 could be adjustable. 
[0041] Fig. 7 illustrates a perspective view of a fibre 
optic illumination ring 700 of th present invention. The 
illumination ring 700 is in the shape of a cylinder having 
a hollow center portion 701 . Light enters the illumination 
ring 700 through a fibre optic link 702 and fills the illu- 
mination ring 700 with light. The light exits through an 
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aperture in the coating as explained in more detail with 
reference to Fig. 8. 

[0042] Fig. 8 illustrates a sectional view of an embod- 
iment of the fibre optic illumination ring 800 of the 
present invention used in conjunction with an anti-vibra- 5 
tion stabilizer 801 and rubber boot 802 of the present 
invention all coupled to a microscope objective 301 . The 
fibre optic illumination ring 800 shown in Fig. 8, is 
notched to fit against the first cylindrical member 803 of 
the anti-vibration stabilizer 801. 

[0043] In operation, the anti-vibration stabilizer 801 is 
placed over an integrated circuit 804 and the objective 
301 is lowered until the fibre optic illumination ring 800 
contacts the first cylindrical member 803 of the anti-vi- 
bration stabilizer 801. Alternatively, the fibre optic ring 
could be formed in two pieces such that a lower shelf of 
the fibre optic illumination ring 800 retains the first cy- 
lindrical member 803 of the anti-vibration stabilizer 801 
to the objective 301 , similarly to the collar 402 shown in 
Fig. 4A. 

[0044] A coating is applied to the exterior of the illu- 
mination ring 800 except for a ring-shaped aperture in 
the coating at the bottom surface of the illumination ring 
800. Light enters the illumination ring 800 through a fibre 
optic link 805. Light 806 exits the illumination ring 800 
through the aperture in the coating to illuminate the in- 
tegrated circuit under test 804. Light reflected from the 
integrated circuit 804 enters the objective 301. 
[0045] Fig. 8 shows an embodiment of the rubber boot 
802 coupled to the second cylindrical member 403, rath- 
er than to the objective 301 , as in Figs. 4A-C. The rubber 
boot 802 could, however, be coupled to the objective 
301, as shown in Figs. 4A-C, or could be omitted be- 
cause the anti-vibration stabilizer 801 preferably shields 
sufficient extraneous light that the rubber boot 802 is not 
necessary. 

[0046] Fig. 9 illustrates a sectional view of an illumi- 
nation source 900 of the present invention for illuminat- 
ing the integrated circuit chip under test 901 through an 
objective lens 303 of the microscope. Light 902 from a 
light source, such as fibre optic link 903 enters a cham- 
ber 904 of the illumination source 900 through an iris 
diaphragm 905 and reflects off of a mirror 906. The mir- 
ror 906 is preferably positioned at a forty-five degree an- 
gle relative to a longitudinal axis of the microscope, as 
shown. Light 907 reflected from the mirror 906 passes 
through one or more condenser lenses 908. 
[0047] Then, the light 909 is reflected off of a beam 
splitter element 910 and directed towards the objective 
lens 303. The beam splitter element 910 is preferably 
positioned parallel to the mirror 906 and at a forty-five 
degree angle relative to the longitudinal axis of the mi- 
croscope, as shown. The light 909 exits the objective 
lens 303 and is reflected off of the object under view, 
such as an integrated circuit under test 901. Light 911 
is reflected from the integrated circuit under test 901 to- 
wards the beam splitter element 910 and passes 
through the beam splitter element 910 and lens 304 pro- 


viding an image of the integrated circuit under to test 
901 to the camera 106. 

[0048] In an emission microscope that includes both 
the fibre optic illumination ring 700, as. shown in Figs. 
7-8, and the illumination source 900, as shown in Fig. 
9, a means is provided for selecting between which of 
the two sources is operational. The means preferably 
includes a mechanical shutter which selectively directs 
light from a single light bulb to one of two different light 
paths. Alternately, the means is a pair of light bulbs or 
light emitting diodes, each of which is selectively ener- 
gized to direct light to one of the two light paths. The 
light paths can each include a fibre optic link and/or re- 
flective elements to direct the light from the light bulb(s) 
to the fibre optic link 702, shown in Fig. 7, or to the fibre 
optic link 905, shown in Fig. 9. 

[0049] The present invention has been described in 
terms of specific embodiments incorporating details to 
facilitate the understanding of the principles of construc- 
tion and operation of the invention. Such reference here- 
in to specific embodiments and details thereof is not in- 
tended to limit the scope of the claims appended hereto. 
It will be apparent to those skilled in the art that modifi- 
cations can be made in the embodiments chosen for il- 
lustration without departing from the spirit and scope of 
the invention. 

[0050] Specifically, it will be apparent to one of ordi- 
nary skill in the art that the device of the present inven- 
tion could be implemented in several different ways and 
the apparatus disclosed above is only illustrative of the 
preferred embodiment of the invention and is in no way 
a limitation. For example, it would be within the scope 
of the invention to vary the dimensions and angles dis- 
closed herein. In addition, it will be apparent that the var- 
ious aspects of the above-described invention can be 
utilized singly or in combination with one or more of the 
other aspects of the invention described herein, or with 
other types of microscopes. In addition, the various as- 
pects of the present invention could be practiced with 
circuit testers of various types, such as a test head for 
testing packaged integrated circuits, in addition to a wa- 
fer sorter. 


1. A portable emission microscope system, compris- 
ing: 

a translational apparatus (104) arranged to be 
located on a first surface; 
a microscope with an objective (301) for ob- 
serving an object (407, 419) located on a sec- 
ond surface (408, 420), said microscope being 
mounted on said translational apparatus (104) 
for adjusting its distance to said object (407, 
419), and 

a vibration reducing stabilizer arranged be- 
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tween said objective (301) and said object un- 
der view (407, 419) for pressing against said 
second surface (408, 420) surrounding said ob- 
ject under view (407, 41 9) in response to an ac- 
tuation of said translationa! apparatus (104), 
whereby relative vibration between said micro- 
scope and said object under view (407, 419) is 
reduced, the vibration reducing stabilizer com- 
prising: 

a first hollow cylinder (403, 414); 
a second hollow cylinder (402, 415), the 
first hollow cylinder (403, 414) being cou- 
pled to the second hollow cylinder (402, 
415) to form a third cylinder having a se- 
lectively adjustable length; and 
a fastener (401 ) coupled to the third cylin- 
der for coupling the third cylinder to the ob- 
jective (301) such that a longitudinal axis 
of the third cylinder is aligned with the ob- 
jective (301). 

2. Portable emission microscope according to claim 1 , 
wherein the first cylinder is an internally threaded 
hollow cylinder (403) and the second cylinder is an 
externally threaded hollow cylinder (402) threaded 
to the internally threaded hollow cylinder (403). 

3. Portable emission microscope according to claim 1 
further comprising a spring (416) coupled between 
the first cylinder (416) and the second cylinder (415) 
for cushioning. 

4. Portable emission microscope according to claim 1 
further comprising a locking device coupled to the 
adjustable hollow cylinder configured to couple the 
adjustable hollow cylinder against a surface (408) 
for reducing movement of the objective (301) rela- 
tive to the surface (408). 

5. Portable emission microscope according to claim 1 , 
wherein a lower surface of the third cylinder is coat- 
ed to increase the frictional coupling between the 
third cylinder and the surface (408, 420) for reduc- 
ing movement of the objective (301) relative to the 
surface (408, 420). 

6. Portable emission microscope according to claim 1 
further comprising a rubber boot (108) coupled to 
the objective (301) for preventing extraneous light 
from entering the objective (301). 

7. A portable emission microscope system, compris- 
ing 

a translationa! apparatus (104) arranged to be 

located on a first surface; 

a microscope with an objective (301) for ob- 


serving an object located on a second surface 
(605), said microscope being mounted on said 
translational apparatus (104) for adjusting its 
distance to said object, and 

5 a vibration reducing stabilizer arranged be- 

tween said objective (301) and said object un- 
der view for pressing against said second sur- 
face (605) surrounding said object under view 
in response to an actuation of said translational 

10 apparatus (104), whereby relative vibration be- 

tween said microscope and said object under 
view is reduced, the vibration reducing stabiliz- 
er comprising: 

15 a bracket (601 ) including means for attach- 

ing the bracket (601 ) to the objective (301 ); 
a foot (603) coupled to the bracket (601) 
for contacting said second surface (605); 
and a fastener configured for coupling the 

20 foot (603) to said second surface (605) by 

providing friction between the foot (603) 
and the surface (605) for reducing move- 
ment of the objective (301) relative to the 
surface (605). 

25 

8. Portable emission microscope according to claim 7 
further comprising a rubber boot (108) coupled to 
the objective (301) for preventing extraneous light 
from entering the objective (301). 

30 

9. Portable emission microscope according to claim 7 
wherein the foot (603) comprises a roller bearing 

(604) for slidably contacting said second surface 

(605) . 

35 

10. Portable emission microscope according to claim 7 
wherein the foot (603) has a teflon coating for slid- 
ably contacting the surface (605). 

40 11. Portable emission microscope according to claim 7 
further comprising a leg (602) coupled between the 
bracket (601) and the foot (603). 

12. Portable emission microscope according to claim 
45 11 wherein an effective length of the leg (602) is ad- 
justable and wherein the effective length of the leg 
(602) is a distance between the bracket (601) and 
the surface (605). 

50 

Patentanspruche 

1. Tragbares Emissionsmikroskopsystem, enthal- 
tend: 

55 

ein Translationsgerat (104), welches angeord- 
net ist, urn auf einer ersten Oberflache positio- 
niert zu werden; 
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ein Mikroskop mit einem Objektiv (301 ) zur Be- 
trachtung eines Objekts (407, 419), welches 
auf einer zweiten Oberflache (408, 420) posi- 
tioniert ist, wobei das Mikroskop an dem Trans- 
lationsgerat (104) angebracht ist, um dessen 5 
Entfernung zu dem Objekt (407, 419) einzustel- 
len, und 

einem Stabilisator zur Verringerung von Vibra- 
tionen, welcher zwischen dem Objektiv (301) 
und dem betrachteten Objekt (407, 419) ange- 10 
ordnet ist, um gegen die zweite Oberflache 
(408, 420), welche das betrachtete Objekt 
(407, 419) umgibt, als Reaktion auf eine Beta- 
tigung des Translationsgerats (104) zu druk- 
ken, wodurch gegenseitige Vibrationen zwi- 15 
schen dem Mikroskop und dem betrachteten 
Objekt (407, 419) verringert werden, und wobei 
der Stabilisator zur Verringerung von Vibratio- 
nen umfasst: 

20 

einen ersten Hohlzylinder (403, 414); 
einen zweiten Hohlzylinder (402, 415), wo- 
bei der erste Hohlzylinder (403, 414) an 
den zweiten Hohlzylinder (402, 415) ge- 
koppelt ist, um einen dritten Zylinder zu bil- 25 
den, der eine wahlbar einstellbare Lange 
besttzt; und 

ein Befestigungselement (401), welches 
an den dritten Zylinder gekoppelt ist, um 
den dritten Zylinder an das Objektiv (301) 30 
derart zu koppeln, dass eine Langsachse 
des dritten Zylinders mit dem Objektiv 
(301) zum Fluchten gebracht wird. 

2. Tragbares Emissionsmikroskop gemafi Anspruch 35 
1 , wobei der erste Zylinder ein mit einem Innenge- 
winde versehener Hohlzylinder (403) und der zwei- 
te Zylinder ein mit einem Auliengewinde versehe- 
ner Hohlzylinder (402) ist, welcher mittels einer Ge- 
windeverbindung an den mit einem Innengenwinde *o 
versehenen Hohlzylinder (403) angebunden ist. 

3. Tragbares Emissionsmikroskop nach Anspruch 1, 
weiter enthaltend eine Feder (413), welche zur 
Dampfung zwischen den ersten Zylinder (416) und 45 
den zweiten Zylinder (415) gekoppelt ist. 


gung des Objektivs (301) bezuglich der Oberflache 
(408, 420) die Reibungskopplung zwischen dem 
dritten Zylinder und der Oberflache (408, 420) zu 
erhohen. 

6. Tragbares Emissionsmikroskop gemafi Anspruch 
1, weiter enthaltend eine an das Objektiv (301) ge- 
koppelte Gummimanschette (1 08) zum Verhindern, 
dass extemes Licht in das Objektiv (301) eintritt. 

7. Tragbares Emissionsmikroskopsystem, enthaltend 

ein Translationsgerat (104), welches angeord- 
net ist, um auf einer ersten Oberflache positio- 
niert zu werden; 

ein Mikroskop mit einem Objektiv (301 ) zur Be- 
trachtung eines Objekts, welches auf einer 
zweiten Oberflache (605) positioniert ist, wobei 
das Mikroskop an dem Translationsgerat (104) 
angebracht ist, um dessen Entfernung zu dem 
Objekt einzustellen, und 
einem Stabilisator zur Verringerung von Vibra- 
tionen, welcher zwischen dem Objektiv (301) 
und dem betrachteten Objekt angeordnet ist, 
um gegen die zweite Oberflache (605), welche 
das betrachtete Objekt umgibt, als Reaktion auf 
eine Betatigung des Translationsgerats (104) 
zu drucken, wodurch gegenseitige Vibrationen 
zwischen dem Mikroskop und dem betrachte- 
ten Objekt verringert werden, und wobei der 
Stabilisator zur Verringerung von Vibrationen 
umfasst: 

eine Klammer (601 ), welche Mittel zum Be- 
festigen der Klammer (601) am Objektiv 
(301) mit einschliefM; 

einen FuG (603), welcher an die Klammer 
(601) gekoppelt ist, zum Kontaktieren der 
zweiten Oberflache (605); und ein Befesti- 
gungselement, welches eingerichtet ist, 
um den Fufi (603) an die zweite Oberflache 
(605) durch Schaffen von Reibung zwi- 
schen dem Fuft (603) und der Oberflache 
(605) zu koppeln, zum Verringern der Be- 
wegung des Objektivs (301) bezuglich der 
Oberflache (605). 


4. Tragbares Emissionsmikroskop nach Anspruch 1, 
weiter enthaltend ein Feststellgerat, welches an 
den einstellbaren Hohlzylinder gekoppelt ist und 50 
welches eingerichtet ist, um zum Verringern der Be- 
wegung des Objektivs (301) bezuglich der Oberfla- 
che (408) den einstellbaren Hohlzylinder gegen ei- 
ne Oberflache (408) zu koppeln. 

55 

5. Tragbares Emissionsmikroskop gemafi Anspruch 
1, wobei eine untere Oberflache des dritten Zylin- 
ders beschichtet ist, um zum Verringern der Bewe- 


8. Tragbares Emissionsmikroskop gemaft Anspruch 
7, weiter enthaltend eine an das Objektiv (301) ge- 
koppelte Gummimanschette (108) zum Verhindern, 
dass externes Licht in das Objektiv (301) eintritt. 

9. Tragbares Emissionsmikroskop nach Anspruch 7, 
wobei der Fufl (603) ein Kugellager (604) zum glei- 
tenden Kontaktieren der zweiten Oberflache (605) 
umfasst. 

10. Tragbares Emissionsmikroskop gemali Anspruch 
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7, wobei der Fufi (603) eine Teflonbeschichtung 
zum gleitenden Kontaktieren der Oberflache (605) 
besitzt. 

11. Tragbares Emissionsmikroskop gemafc Anspruch 
7, weiter enthaltend ein Bein (602), welches zwi- 
schen die Klammer (601 ) und den Fufi (603) gekop- 
pelt ist. 

12. Tragbares Emissionsmikroskop gemafi Anspruch 
11, wobei eine effektive Lange des Beins (602) ein- 
steilbar ist und wobei die effektive Lange des Beins 
(602) eine Entfernung zwischen der Klammer (601 ) 
und der Oberflache (605) ist. 


Revendications 

1. Systeme de microscope a emission portatif, 
comprenant : 

un dispositif de translation (104) concu pour 
etre place sur une premiere surface; 
un microscope comprenant un objectif (301) 
pour observer un objet (407, 419) place sur une 
deuxieme surface (408, 420), ledit microscope 
etant monte sur ledit dispositif de translation 
(1 04) pour ajuster sa distance audit objet (407, 
419), et 

un stabilisateur de reduction de vibrations dis- 
pose entre ledit objet objectif (301 ) et ledit objet 
observe (407, 419) pour presser sur ladite 
deuxieme surface (408, 420) entourant ledit ob- 
jet observe (407, 419) en reponse a un action- 
nement dudit dispositif de translation (104) en 
reduisant ainsi une vibration relative entre ledit 
microscope et ledit objet observe (407, 419), le 
stabilisateur de reduction de vibrations 
comprenant : 

un premier cylindre creux (403, 414); 
un deuxieme cylindre creux (402, 415), le 
premier cylindre creux (403, 414) etant en 
liaison mecanique avec le deuxieme cylin- 
dre creux (402, 415) pour former un troisie- 
me cylindre ayant une longueur reglable a 
volonte; et 

une fixation (401) en liaison mecanique 
avec le troisieme cylindre pour etablir une 
liaison mecanique entre troisieme cylindre 
et I'objectif (301 ) de facon a aligner un axe 
longitudinal du troisieme cylindre avec I'ob- 
jectif (301). 

2. Microscope a emission portatif selon la revendica- 
tion 1, dans lequel le premier cylindre est un cylin- 
dre creux taraude a I'interieur (403) et le deuxieme 
cylindre est un cylindre creux filete a i'exterieur 


(402) visse sur le cylindre creux taraude a I'interieur 

(403) . 

3. Microscope a emission portatif selon la revendica- 
5 tion 1 comprenant de plus un ressort (416) en 
liaison mecanique entre le premier cylindre (416) et 
le deuxieme cylindre (415) pour realiser un amor- 
tissement. 

10 4. Microscope a emission portatif selon la revendica- 
tion 1 comprenant de plus un dispositif de verrouilla- 
ge en liaison mecanique avec le cylindre creux re- 
glable, configure pour etablir une liaison mecanique 
du cylindre creux reglable contre une surface (408) 
15 pour reduire le mouvement de I'objectif (301) par 
rapport a la surface (408). 

5. Microscope a emission portatif selon la revendica- 
tion 1, dans lequel une surface inferieure du troisie- 

20 me cylindre est revetue pour augmenter la liaison 
mecanique de frottement entre le troisieme cylindre 
et la surface (408, 420) pour reduire un mouvement 
de I'objectif (301) par rapport a la surface (408, 
420). 

25 

6. Microscope a emission portatif selon la revendica- 
tion 1 comprenant de plus un sabot en caoutchouc 
(108) en liaison mecanique avec I'objectif (301) 
pour empecher une lumiere parasite de penetrer 

30 dans I'objectif (301). 

7. Systeme de microscope a emission portatif, 
comprenant : 

35 - un dispositif de translation (104) dispose pour 
etre place sur une premiere surface; 
un microscope comprenant un objectif (301) 
pour observer un objet place sur une deuxieme 
surface (605), ledit microscope etant monte sur 
40 ledit dispositif de translation (104) pour ajuster 

sa distance audit objet, et 
un stabilisateur de reduction de vibrations dis- 
pose entre ledit objet objectif (301 ) et ledit objet 
observe pour presser contre ladite deuxieme 
45 .surface (605) entourant ledit objet observe en 

reponse a un actionnement dudit dispositif de 
translation (104) en reduisant ainsi une vibra- 
tion relative entre ledit microscope et ledit objet 
observe, le stabilisateur de reduction de vibra- 
50 tions comprenant : 

un support (601) comprenant un moyen 
pour fixer le support (601 ) a I'objectif (301 ); 
un pied (603) en liaison mecanique avec le 
55 support (601) pour entrer en contact avec 

ladite deuxieme surface (605); et une fixa- 
tion configuree pour etablir une liaison me- 
canique entre le pied (603) et ladite deuxie- 
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me surface (605) en realisant un frottement 
entre le pied (603) et la surface (605) pour 
reduire un mouvement de Tobjectif (301) 
par rapport a ia surface (605). 

5 

8. Microscope a emission portatif selon la revendica- 
tion 7 comprenant de plus un sabot en caoutchouc 
(108) en liaison mecanique avec Pobjectif (301) 
pour empecher une lumiere parasite de penetrer 
dans I'objectif (301). 10 

9. Microscope a emission portatif selon la revendica- 
tion 7 dans lequel le pied (603) comprend un roule- 
ment a rouleaux (604) pour entrer en contact avec 

la deuxieme surface (605) avec possibility de cou- *5 
lissement. 

10. Microscope a emission portatif selon la revendica- 
tion 7 dans lequel le pied (603) a un revetement en 
Teflon pour entrer en contact avec ia surface (605) 20 
avec possibility de coulissement. 

11. Microscope a emission portatif selon la revendica- 
tion 7 comprenant de plus une jambe (602) en 
liaison mecanique entre le support (601) et fe pied 25 
(603). 

12. Microscope a emission portatif selon la revendica- 
tion 11 dans lequel une longueur utile de la jambe 
(602) est reglable et dans lequel la longueur utile 30 
de la jambe (602) est une distance entre le support 
(601) et la surface (605). 
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